Characterization of oxidative phosphorylation in the colorless chlorophyte Polytomella sp. Its mitochondrial respiratory chain lacks a plant-like alternative oxidase.
The presence of an alternative oxidase (AOX) in Polytomella sp., a colorless relative of Chlamydomonas reinhardtii, was explored. Oxygen uptake in Polytomella sp. mitochondria was inhibited by KCN (94%) or antimycin (96%), and the remaining cyanide-resistant respiration was not blocked by the AOX inhibitors salicylhydroxamic acid (SHAM) or n-propylgallate. No stimulation of an AOX activity was found upon addition of either pyruvate, alpha-ketoglutarate, or AMP, or by treatment with DTT. An antibody raised against C. reinhardtii AOX did not recognized any polypeptide band of Polytomella sp. mitochondria in Western blots. Also, PCR experiments and Southern blot analysis failed to identify an Aox gene in this colorless alga. Finally, KCN exposure of cell cultures failed to stimulate an AOX activity. Nevertheless, KCN exposure of Polytomella sp. cells induced diminished mitochondrial respiration (20%) and apparent changes in cytochrome c oxidase affinity towards cyanide. KCN-adapted cells exhibited a significant increase of a-type cytochromes, suggesting accumulation of inactive forms of cytochrome c oxidase. Another effect of KCN exposure was the reduction of the protein/fatty acid ratio of mitochondrial membranes, which may affect the observed respiratory activity. We conclude that Polytomella lacks a plant-like AOX, and that its corresponding gene was probably lost during the divergence of this colorless genus from its close photosynthetic relatives.